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(57)Abstract 

PURPOSE: To realize a reflection type color liquid 
crystal display device having high light utilization 
efficiency. 

CONSTITUTION: Cholesteric liquid crystal compsn. 5 
having a selective reflection wavelength of visible light 
are filled into the gap between a pair of substrates 3 
opposed each other with a specified interval. Electrodes 
1 , 2 having a structure for impressing an electric field in 
a direction parallel with the surface of at least one 
substrate opposed to the other substrate of a pair of the 
substrate 3, on the liquid crystal compsns. are formed on 
the surface above described. The pitch of the 
cholesteric liquid crystal compsns. 5 is changed by the 
electric field to change the central wavelength of the 
selective reflection, by which the display of plural colors 
is made possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cholesteric-Iiquid-crystal constituent with which the gap of the substrate of the 
couple made to counter at fixed spacing and the substrate of said couple was filled up with the 
screw axis so that it might become an abbreviation perpendicular on both the front faces of the 
substrate of said couple, It has the electrode group prepared in the front face by the side of the 
substrate of another side of one [ at least ] substrate of the substrates of said couple. Both the 
front faces by the side of the substrate of another side of the substrate of said couple It is 
processed so that the orientation azimuth of said cholesteric-liquid-crystal constituent molecule 
may become fixed to the front face concerned. Said electrode group So that the electric field of 
a direction parallel to the front face of the substrate of said couple may be Impressed to said 
cholestericHiquid-crystal constituent It is the liquid crystal display which is an-anged on the 
front face by the side of the substrate of another side of one [ at least ] substrate of the 
substrates of said couple, and is characterized by controlling the spiral pitch of said cholesteric- 
liquid-crystal constituent by said electric field impressed by said electrode group. 
[Claim 2] The liquid crystal display according to claim 1 with which spiral torsion was filled up 
with the right hand wind cholesteric-liquid-crystal constituent. A product with the refractive 
index n of a right hand wind cholesteric-liquid-crystal constituent, the spiral spontaneous pitch 
pO. and an average of torsion of said spiral [ equal ] It is the liquid crystal display which has the 
liquid crystal display according to claim 1 with which spiral torsion was filled up with the left hand 
wind cholesteric-liquid-crystal constituent, and is characterized by carrying out the laminating of 
said each liquid crystal display so that said substrate of each liquid crystal equipment may 
become parallel in the sequence of arbitration. 

[Claim 3] The spontaneous pitch pO of the spiral of a cholesteric-liquid-crystal constituent, and 
the liquid crystal display according to claim 1 with which a product with the average refractive 
index n fills the relation of 380(nm) <=n-p 0<=530 (nm), The spontaneous pitch pO of the spiral of 
a cholesteric-liquid-crystal constituent, and the liquid crystal display according to claim 1 with 
which a product with the average refractive index n fills the relation of 480(nm) <=n-p 0<=630 
(nm), The spontaneous pitch pO of the spiral of a cholesteric-liquid-crystal constituent, and the 
liquid crystal display according to claim 1 with which a product with the average refractive index 
n fills the relation of 570(nm) <=n-p 0<=800 (nm), It is the liquid crystal display which it has a 
light absorber, the laminating of said each liquid crystal display is carried out so that said 
substrate of each liquid crystal equipment may beconrie parallel in the sequence of arbitration, 
and is characterized by arranging said light absorber at the lower layer of all the liquid crystal 
displays by which the laminating was carried out. 

[Claim 4] It is a liquid crystal display according to claim 1. Said electrode group The 1st 
electrode group periodically arranged on the front face of said substrate at fixed spacing. The 
2nd electrode group arranged periodically in the location where the 1st electrode group and said 
spacing shifted 1/6. The 3rd electrode group arranged periodically in the location where said 



spacing shifted in said the 2nd electrode and this direction 2/6 to the 1st electrode group, The 
4th electrode group arranged periodically in the location where said spacing shifted in said the 
2nd electrode and this direction 3/6 to the 1st electrode group. The 5th electrode group 
arranged periodically in the location where said spacing shifted in said the 2nd electrode and this 
direction 4/6 to the 1st electrode group. The 6th electrode group arranged periodically in the 
location where said spacing shifted in said the 2nd electrode and this direction 5/6 to the 1 st 
electrode group is included. And said 1 st electrode group and said 2nd electrode group It is the 
liquid crystal display characterized by having connected with the 7th electrode arranged in the 
location of arbitration, and having connected said 4th electrode group and said 5th electrode 
group to the 8th electrode arranged in the location of arbitration. 

[Claim 5] It is the liquid crystal display characterized by being a liquid crystal display according 
to claim 4, and the product of the spontaneous pitch pO of the spiral of said cholesteric-liquid- 
crystal constituent and the average refractive index n filling the relation of degree type 380(nm) 
<=n-p 0<=530 (nm). 

[Claim 6] Each electrode group of a liquid crystal display which is a liquid crystal display 
according to claim 2 or 3, and is different among the electrode groups of each of said liquid 
crystal display by vyhich the laminating was carried out is a liquid crystal display characterized by 
being arranged in the location same about a direction parallel to said substrate as mutual. 
[Claim 7] It is the liquid crystal display which is a direction parallel to the substrate of each liquid 
crystal display with which it is a liquid crystal display according to claim 2 or 3. and the 
laminating of each electrode group of a different liquid crystal display among the electrode 
groups of each of said liquid crystal display by which the laminating was carried out was carried 
out, and is characterized by being arranged so that electric field may be Impressed in the 
direction different, respectively. 

[Claim 8] It is a liquid crystal display according to claim 2. 3, 6. or 7. The spacing d of the 
substrate of said couple of each of said liquid crystal display In the point of arbitration always 
The spontaneous pitch pO of the spiral of said cholesteric-liquid-crystal constituent, The angular 
difference phi of the orientation azimuth of the cholesteric-liquid-crystal constituent molecule in 
the front face of one substrate of the substrate of said couple, and the orientation azimuth of 
the cholesteric-liquid-crystal constituent molecule in the front face of the substrate of another 
side the forward constant integer m — receiving — degree type |d/pO-(m pi+phi)/(2pi) | < 
the liquid crystal display characterized by filling one fourth of relation. 

[Claim 9] It is a liquid crystal display according to claim 1. 4. or 5. The spacing d of the substrate 
of said couple In the point of arbitration always The spontaneous pitch pO of the spiral of said 
cholesteric-liquid-crystal constituent. The angular difference phi of the orientation azimuth of 
the cholesteric-liquid-crystal constituent molecule in the front face of one substrate of the 
substrate of said couple, and the orientation azimuth of the cholesteric-liquid-crystal 
constituent molecule in the front face of the substrate of another side the forward constant 
integer m ~ receiving ~ degree type |d/pO-(m pi+phi)/(2pi) | ~ < ~ the liquid crystal display 
characterized by filling one fourth of relation. 

[Claim 10] The liquid crystal display characterized by having the common YukimitsuHzed means 
which is a liquid crystal display according to claim 2. 3, 6, 7, or 8. and has been arranged in the 
upper part of two or more of said liquid crystal displays by which the laminating was carried out 
refracted so that the light concerned may carry out incidence of the outdoor daylight which 
carries out incidence to the substrate of each of said liquid crystal display at an abbreviation 
perpendicular. 

[Claim 11] The liquid crystal display characterized by having the common YukimitsuHzed means 
which is a liquid crystal display according to claim 1. 4, 5, or 9, and has been arranged in the 
upper part of said liquid crystal display refracted so that the light concerned may carry out 
incidence of the outdoor daylight which carries out incidence to the substrate of said liquid 
crystal display at an abbreviation perpendicular. 

[Claim 12] The liquid crystal display characterized by having the transparency mold liquid crystal 
display which controls the quantity of light which the quantity of light which it is a liquid crystal 
display according to claim 2. 3, 6, 7, 8. or 10, and a laminating is carried out to the upper layer of 
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two or more of said liquid crystal displays of said, by which the laminating was carried out. and 
carries out incidence to said two or more of said liquid crystal displays, or said two or more of 
said liquid crystal displays reflect outside for every predetermined field on a field parallel to said 
substrate of two or more of said liquid crystal displays. 

[Claim 13] The liquid crystal display characterized by having the transparency mold liquid crystal 
display which controls the quantity of light which the quantity of light which it is a liquid crystal 
display according to claim 1 , 4. 5, 9, or 1 1 , and a laminating is carried out to the upper layer of 
said liquid crystal display, and carries out incidence to said liquid crystal display, or said two or 
more of said liquid crystal displays reflect outside for every predetermined field on a field parallel 
to s'&id substrate. 

[Claim 14] The liquid crystal display characterized by having the power source which carries out 
sequential impression of the electrical potential difference for generating said electric field in the 
electrode of two liquid crystal displays which made sequential selection from the inside of said 
three liquid crystal displays from said power source so that it may be a liquid crystal display 
according to claim 3 and the liquid crystal display which was not chosen may take the place in 
order. 

[Claim 15] It is a liquid crystal display according to claim 4. The absolute value of the potential 
difference between said 7th electrode and 3rd electrode. The absolute value of the potential 
difference between said 8th electrode and 6th electrode always turns into the 1 st predetermined 
value equally. The absolute value of the potential difference between said 3rd electrode and 8th 
electrode. The liquid crystal display characterized by having two or more power sources which 
impress the electrical potential difference on which the predetermined amplitude was 
alternating-current-ized by said the 3rd electrode, 6th electrode. 7th electrode, and 8th 
electrode, respectively so that the absolute value of the potential difference between said 6th 
electrode and said 1st electrode may always turn into the 2nd predetermined value equally. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which performs color 

display by the reflected light using cholesteric liquid crystal. 

[0002] 

[Description of the Prior Art] It can be said that the liquid crystal display of a reflective mold fits 
application of the information machines and equipment of a pocket mold compared with the liquid 
crystal display of a transparency mold by not needing the light source since power consumption 
is also small. 

[0003] Moreover, as a liquid crystal display of such a conventional reflective mold, the liquid 
crystal display of the reflective mold using Proceedings of SID and the cholesteric-nematic 
phase transition nature indicated by Vol.27(1986) p.223-227 is known, for example. 



[0004] In the liquid crystal display of this Proceedings of SID and a reflective mold given in 
Vol.27(1986) p.223-227 The dichroism coloring matter from which absorption-of-light nature 
differs according to the direction of orientation in the liquid crystal constituent which presents a 
cholesteric phase in the state of no electric-field impressing is mixed. A guest-host mold and 
nothing. The electric field (direction parallel to the screw axis of a cholesteric-liquid-crystal 
constituent) of a direction vertical to the substrate which pinches a liquid crystal constituent 
were impressed, and a color which is different from the time of unHmpressing [ of electric field ] 
in the phase transition to a nematic phase a lifting and by changing the direction of orientation of 
a dichroism coloring matter molecule by this was displayed. 

[0005] Moreover,, it was impressing by carrying out the charge and discharge of <the load 
approximated in the electric field of a direction vertical to a substrate by the parallel plate mold 
capacitor element which pinches a liquid crystal constituent. 

[0006] Moreover, the color display in the conventional liquid crystal display has arranged the 
micro light filter of the optical absorption mold corresponding to the red who is the three primary 
colors of light, green, and blue to one-piece one pixel like a JP.49-^74438.A publication, and was 
realized by the additive mixture of colors of the light which penetrated the micro light filter. 
[0007] 

[Problem(s) to be Solved by the Invention] According to the liquid crystal display of said 
Proceedings of SID and a reflective mold given in VoL27(1986) p.223-227. there was a problem 
that it was difficult to obtain sufficient contrast ratio, from there being an upper limit in the 
amount of dichroism coloring matter mixable in a liquid crystal constituent, and the direction of 
orientation of a dichroism coloring matter molecule not gathering thoroughly. In addition, in order 
to raise a contrast ratio, when a polarizing plate is used, since a polarizing plate has the 
operation which takes out only polarization of the specific direction with the oscillating direction 
of electric field from a non-polarized light, arid absorbs polarization of other directions, the 
utilization effectiveness of light will fall, and the problem that the display screen becomes dark 
will arise. 

[0008] Moreover, in order that the major axis of a liquid crystal constituent molecule may carry 
out the motion which starts from the front face of a substrate, the problem that a domain 
boundary will occur in the part from which the direction of a standup differs, and a display will be 
confused arises. 

[0009] Moreover, in order to realize color display, when the micro light filter mentioned above 
was used, the utilization effectiveness of light surely fell and there was a problem that the 
display screen became dark. 

[0010] Moreover, in order to impress by carrying out the charge and discharge of the load 
approximated in electric field by the parallel plate mold capacitor element which pinches a liquid 
crystal constituent, there was a problem that power consumption was large. Moreover, by such 
impression method, since it will be necessary to prepare an electrode in the both sides of a liquid 
crystal layer, there was a problem that visibility deteriorated according to the direction which 
looks at the screen. 

[0011] In addition, about the liquid crystal display using a nematic liquid crystal constituent, the 
electric field of a direction parallel to a substrate are impressed by the ctenidiumHike electrode 
pair prepared only in one liquid crystal layer side like a JP.63-21907.B publication, and the 
technique of changing the direction of orientation of a nematic liquid crystal constituent is 
known. 

[0012] Then, this invention aims at offering the color liquid crystal display of the reflective mold 

which can perform bright color display good. 

[0013] 

[Means for Solving the Problem] The substrate of the couple which this invention was made to 
counter at fixed spacing in order to attain said object. The cholesteric-liquid-crystal constituent 
with which the gap of the substrate of said couple was filled up with the screw axis so that it 
might become an abbreviation perpendicular on both the front faces of the substrate of said 
couple. It has the electrode group prepared in the front face by the side of the substrate of 
another side of one [ at least ] substrate of the substrates of said couple. Both the front faces 
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by the side of the substrate of another side of the substrate of said couple It is processed so 
that the orientation azimuth of said cholesteric-liquid-crystal constituent molecule may become 
fixed to the front face concerned. Said electrode group So that the electric field of a direction 
parallel to the front face of the substrate of said couple may be impressed to said cholesteric- 
liquid-crystal constituent It is arranged on the front face by the side of the substrate of another 
side of one [ at least ] substrate of the substrates of said couple, and the 1st liquid crystal 
display characterized by being characterized by controlling the spiral pitch of said cholesteric- 
liquid-crystal constituent by said electric field impressed by said electrode group is offered. 
[0014] It is such a liquid crystal display. Moreover, said electrode group The 1st electrode group 
periodically arranged on the front face of said substrate at fixed spacing. The 2nd electrode 
group arranged periodically in the location where the 1 st electrode group and said spacing 
shifted 1/6, The 3rd electrode group arranged periodically in the location where said spacing 
shifted in said the 2nd electrode and this direction 2/6 to the 1st electrode group. The 4th 
electrode group arranged periodically in the location where said spacing shifted in said the 2nd 
electrode and this direction 3/6 to the 1st electrode group, The 5th electrode group arranged 
periodically in the location where said spacing shifted in said the 2nd electrode and this direction 
4/6 to the 1 st electrode group. The 6th electrode group arranged periodically in the location 
where said spacing shifted in said the 2nd electrode and this direction 5/6 to the 1st electrode 
group is included. And said 1 st electrode group and said 2nd electrode group Connecting with 
the 7th electrode arranged in the location of arbitration, said 4th electrode group and said 5th 
electrode group offer the 2nd liquid crystal display characterized by having connected with the 
8th electrode arranged in the location of arbitration. 

[0015] Moreover, using said the 1st or 2nd two liquid crysUl display, a product with the 
refractive index n of the spontaneous pitch pO of the spiral and an average of said cholesteric- 
liquid-crystal constituent of both is equal, and, as for this invention, spiral torsion offers the 1st 
liquid crystal display which considered as the thing of the reverse sense and carried out the 
laminating of the two liquid crystal displays. 

[0016] The 1st three drop mentioned above is used for this invention. Moreover, each liquid 
crystal display of each class. The product of the spontaneous pitch pO of the spiral and the 
average refractive index n a cholesteric-liquid-crystal constituent respectively What fills the 
relation of 380(nm) <=n-p 0<=530 (nm). The relation of what fills the relation of 480(nm) <=n-p 
0<=630 (nm). and 570(nm) <=n-p 0<=800 (nm) shall be filled. The 2nd liquid crystal display 
arranged in the lower layer of each liquid crystal display which carried out the laminating of each 
liquid crystal display so that said substrate of each liquid crystal equipment might become 
parallel in the sequence of arbitration, and carried out the laminating of the light absorber is 
offered. 

[0017] In addition, it is desirable to equip the upper part with the transparency mold liquid crystal 
display which controls the quantity of light which carries out incidence to still such a liquid 
crystal display and a liquid crystal display, or the quantity of light which this reflects outside for 
every predetermined field on a field parallel to said substrate of two or more of said liquid crystal 
displays. Moreover, the spacing d of the substrate of said couple of each of said liquid crystal 
display In the point of arbitration always The spontaneous pitch pO of the spiral of said 
cholesteric-liquid-crystal constituent, The angular difference phi of the orientation azimuth of 
the cholesteric-liquid-crystal constituent molecule in the front face of one substrate of the 
substrate of said couple, and the orientation azimuth of the cholesteric-liquid-crystal 
constituent molecule in the front face of the substrate of another side the forward constant 
integer m — receiving ~ degree type |d/p0-(m pi+phi)/(2pi) | ~ < ~ it is desirable to fill one 
fourth of relation. Moreover, it is desirable to equip each liquid crystal display and liquid crystal 
display which were mentioned above with a common Yukimitsu-ized means arranged in the upper 
part of said liquid crystal display by which it is further refracted so that incidence may be carried 
out to the substrate of a liquid crystal display at an abbreviation perpendicular. 
[0018] 

[Function] Now, according to said 1st liquid crystal display, if an electrical potential difference is 
impressed to inter-electrode, the electric field of a direction almost parallel to a substrate fi-ont 
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face will be impressed to a cholestericHiquid-crystal constituent. In order to receive force which 
is rotated by this electric field in the field where the direction of orientation of the molecule 
major axis of a cholesteric-liquid-crystal constituent is parallel to a substrate front face, the 
pitch p of the spiral of a cholestericHiquid-crystal constituent becomes larger than the 
spontaneous pitch pO. Between the main wavelength lambda of the selective reflection of the 
light of the direction of a screw axis of a cholestericHiquid-crystal constituent and the pitch p 
of the spiral of a cholestericHiquid-crystal constituent and the average refractive index n, since 
there is relation it is unrelated lambda=n-p. when the pitch of the spiral of a cholestericHiquid- 
crystal constituent becomes large, the main wavelength of the selective reflection of light 
becomes large. The color which follows and carries out«selective reflection can be controlled by 
the electrical potential difference impressed to an electrode group, and color display can be 
realized. 

[0019] Moreover, the mayor axis of a cholestericHiquid-crystal constituent molecule only carries 
out the motion which rotates in a field parallel to a substrate front face by the electric field of a 
direction almost parallel to a substrate front face, and in order not to carry out the motion which 
starts from the front face of a substrate, the domain boundary by the directions of a standup 
differing does not occur. If it sets up so that |d/pO-(m pi+phi)/(2pi) |<1/4 may always be filled at 
the point of arbitration where the spacing d of the substrate of the couple made to counter 
especially was filled up with the liquid crystal presentation section, the domain boundary by 
difference of number of turns will not occur. In addition, a domain boundary here is a part from 
which the orientation vector (director) of a liquid crystal constituent changes discontinuously 
spatially. Moreover, if it has a common Yukimitsu-ized means arranged in the upper part of said 
liquid crystal display by which it is refracted so that incidence may be carried out to the 
substrate of a liquid crystal display at an abbreviation perpendicular, dispersion in the visibility by 
difference of a viewing angle is mitigable. 

[0020] According to said 2nd liquid crystal display, the KORESU tick liquid crystal constituent 
whose main wavelength of the selective reflection in a spontaneous pitch is a blue field is used, 
for example. Moreover, the absolute value of the potential difference between said 7th electrode 
and 3rd electrode. Selective reflection core wavelength serves as [ the absolute value of the 
potential difference between said 8th electrode and 6th electrode ] always equal red / value 
which becomes green. The absolute value of the potential difference between said 3rd electrode 
and 8th electrode, So that selective reflection core wavelength may serve as [ the absolute 
value of the potential difference between said 6th electrode and said 1st electrode ] a value of 
green/red always equal The red who is the three primary colors of light, blue, and green can 
realize the reflective pattern arranged periodically by turns by impressing the electrical potential 
difference on which the predetermined amplitude was alternating-current-ized by said the 3rd 
electrode. 6th electrode, 7th electrode, and 8th electrode, respectively. It follows, and if the 
upper part is equipped with the transparency mold liquid crystal display which controls the 
quantity of light which carries out incidence to a liquid crystal display, or the quantity of light 
which this reflects outside for every predetermined field on a field parallel to said substrate of 
two or more of said liquid crystal displays, red, blue, and the green quantity of light can be 
controlled to arbitration, and a full color display can be realized. 

[0021] Next, according to said 1st liquid crystal display, with the cholesteric-liquid-crystal 
constituent of a right hand wind coil and an eft hand wind coil, spiral torsion can reflect both 
right-handed-rotation polarization and left-handed-rotation polarization, and can improve 
efficiency for light utilization. 

[0022] Moreover, the reflective pattern with which the red who is the three primary colors of 
light by carrying out sequential impression of the electrical potential difference for generating 
said electric field from said power source, blue, and green are periodically reflected by turns by 
the electrode of two liquid crystal displays which made sequential selection from the inside of 
said three liquid crystal displays is realizable so that the liquid crystal display which was not 
chosen may take the place in order, for example according to said 2nd liquid crystal display. It 
follows, and if the upper part is equipped with the transparency mold liquid crystal display which 
controls the quantity of light which carries out incidence to a liquid crystal display, or the 
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quantity of light which this reflects outside for every predetermined field on a field parallel to 
said substrate of two or more of said liquid crystal displays, it can double with the period which 
said red. blue, and green change, red. blue, and the green quantity of light can be controlled to 
arbitration, and a full color display can be realized. 
[0023] 

[Example] Hereafter, the example of the liquid crystal display concerning this invention is 
explained. 

[0024] [Example 1] The 1st example is explained first. 

[0025] The cross section of the liquid crystal display applied to **** 1 example at drawing 1 a is 
shown. 

[0026] The liquid crystal display concerning **** 1 example forms the metal electrodes 1 and 2 
of a strip-of-paper-like configuration in the front face of one substrate of the plastic plate 3 of 
the light transmission nature of a couple, and forms the polyimide resin orientation film 4 in the 
front face on which the substrate 3 of a couple faces each other so that electrodes 1 and 2 may 
be covered so that it may illustrate. 

[0027] Moreover, rubbing processing has been performed so that the direction of a molecule 
m^or axis of the liquid crystal constituent 5 In a substrate front face may carry out orientation 
to the orientation film 4 almost at right angles to the direction of a long side of electrodes 1 and 
2. That is. it was made for the angular difference phi of the orientation azimuth of the liquid 
crystal constituent molecule 5 in each substrate front face of the substrate 3 of a couple to be 
set to 0. In addition, angular difference phi was made into the angular difference of the direction 
of a molecule mauor axis in each substrate front face of the substrate 3 of a couple as shown in 
drawing 2 . 

[0028] Moreover, opposite arrangement of the substrate 3 of a couple was carried out at the 
fixed spacing d= 5 (micrometer) with the plastics bead spacer (not shown), a dielectric constant 
anisotropy is forward, the average refractive index n is 1 .5 and spiral torsion has filled up into the 
gap of the substrate 3 of this couple with the right hand wind coil the liquid crystal constituent 5 
with which the spiral spontaneous pitch pO presents the cholesteric phase of 280 (nm). In 
addition, as such a liquid crystal constituent, the mixture of cholesteryl chloride and a cyano 
pentyl biphenyl etc. can be used, for example. 

[0029] Moreover, it crosses all over a liquid crystal display, and the spacing d of the substrate of 
a couple is |d/p0-(m pi+phi)/(2pi) |<1/4... (formula 1) 

The error of the method spacing d of ******** was stored. The number of turns of the spiral of 
the liquid crystal constituent in all these electric fields with which it filled up between the 
substrates of a couple can be made the same, and one same direction of the two directions of 
the reverse sense can be made to carry out orientation of the sense of the molecule major axis 
to mutual [ almost vertical to the direction of a long side of electrodes 1 and 2 ] by doing in this 
way. 

[0030] However, m is a forward constant integer and set m as 18 here. 

[0031] And AC power supply 6 which can change the amplitude of output voltage was connected 
to electrodes 1 and 2 through the switching element 60 which controls the electrical potential 
difference impressed to electrodes 1 and 2. 

[0032] In the liquid crystal display of such structure, the pitch of the spiral of the cholesteric- 
liquid-crystal constituent 5 is set to p shown in drawing 1 a in an electrode 1 and the condition 
that an electrical potential difference is not impressed among two. On the front face of the 
orientation film 4, since the direction of a molecule major axis of the cholesteric-liquid-crystal 
constituent 5 is specified in the direction almost vertical to the direction of a long side of 
electrodes 1 and 2. the pitch p of the spiral of the cholesteric-liquid-crystal constituent 5 in the 
condition that the gap of the substrate 3 of the couple made to counter at intervals of [ fixed ] d 
was filled up shifts a little from the spontaneous pitch pO. 

[0033] Lambda=n-p which becomes settled with the pitch p of the spiral of the cholesteric- 
liquid-crystal constituent 5 among the incident light LI to a liquid crystal display 8 from the 
property of the cholesteric-liquid-crystal constituent 5 in this condition here ... (formula 2) 
Selective reflection of the right-handed-rotation circular polarization of light L2 of the 
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wavelength field centering on the main wavelength lambda of selective reflection is carried out. 
Selective reflection of the right-handed-rotation circular polarization of light is carried out 
because torsion of the spiral of the cholesteric-liquid-crystal constituent 5 is a right hand wind 
coil. In addition, as mentioned above, n expresses the refractive index of an average of a 
cholesteric-liquid-crystal constituent. Here, in the electrode 1 and the condition that an 
electrical potential difference is not impressed among two. the main wavelength lambda of 
selective reflection was 417 (nm). 

[0034] Next, where it turned on the switching element 60 and an electrical potential difference is 
impressed between an electrode 1 and 2 from AC power supply 6, since the electric field 7 
almost parallel to the frcmt face of the substrate 3 of a couple occur and the direction of the 
molecule msuor axis of the cholestericHiquid-crystal constituent 5 sense-comes to be easy in 
the direction of the impression electric field 7, the pitch of the spiral of the cholestericHiquid- 
crystal constituent 5 changes to p' in drawing 1 b from p in drawing 1 a. 

[0035] It follows, selective reflection of the right-handed-rotation circular polarization of light L2 
of the wavelength field centering on the main wavelength lambda of the selective reflection 
which becomes settled in lambda=n-p' is carried out. and the light L3 which doubled the 
selective reflection light L2, the left-handed-rotation circular polarization of light of the same 
wavelength field, and light other than the wavelength field of the selective reflection light L2 
penetrates. 

[0036] The relation between the electric field 7 impressed to the cholesteric-liquid-crystal 
constituent 5 when changing the amplitude of the output voltage from AC power supply 6 where 
it turned on the switching element 60 in drawing 3 and an electrical potential difference is 
impressed to it between an electrode 1 and 2 from AC power supply 6. and the pitch of the 
spiral of the cholesteric-liquid-crystal constituent 5 is shown. 

[0037] The pitch of the spiral which was p when impression electric field were 0 so that it may 
illustrate became infinity when it increased stair-like like a curve 100. and impression electric 
field reached a threshold Eth as impression electric field were increased, and a spiral came loose 
thoroughly. Here, if a liquid crystal display 8 is driven by electric-field Em-1 , Em-2. Em-3, and 
which avoided the ends of the step on the step of each stairway for which it asked from the 
smooth curve 101 created from this impression electric-field-spiral pitch property 100, it 
separates from the point that a spiral pitch becomes discontinuous, and can operate to stability. 
That is. in electric-field Em-1 by which a whorl pitch is stabilized. Em-2. Em-3. and ~, it 
separates from the point that a spiral pitch becomes instability, and operates to stability. 
Moreover, in electric-field Em-1. Em-2. Em-3. and — , a domain boundary does not generate the 
spacing d between the substrates 3 of a couple in order to always fill a formula (1) to the 
spontaneous pitch pO of the angular difference phi of an orientation azimuth, and a spiral. 
[0038] Now. if a liquid crystal display 8 is driven by such actuation, as shown in drawing 4 . the 
main wavelength of selective reflection can be changed. Namely, although reflected in the 
condition that an electrical potential difference is not impressed, between an electrode 1 and 2 
with the reflection factor shown with a curve ten B1. the selective reflection light L2 of a liquid 
crystal display 8 If the amplitude of the output voltage from AC power supply 6 is changed where 
it turned on the switching element 60 and an electrical potential difference is impressed between 
an electrode 1 and 2 from AC power supply 6, when the pitch of the spiral of the cholesteric- 
liquid-crystal constituent 5 increases It changes so that it may be reflected with the reflection 
factor shown by curvilinear 10G1 and ten R1. And it changes so that the color of blue, green, and 
red may be reflected and it may be visible in connection with this. 

[0039] On the other hand, the wavelength dependency of the permeability of a liquid crystal 
display 8 was shown in drawing 5 . The curve ten B3 in drawing. 10 G3, and ten R3 are the 
permeability of the transmitted light L3 in the condition that the properties of selective reflection 
are the curve ten B1 in drawing 4 . 10G1, and ten R1. respectively. The transmitted light L3 as 
well as the selective reflection light L2 changes with an electrode 1 and the electrical potential 
differences impressed among two from AC power supply 6. 

[0040] Now. by the method which impresses the electric field of a direction vertical to the front 
face of the conventional substrate to a liquid crystal constituent, in order that the major axis of 
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a liquid crystal constituent molecule may carry out the motion which starts from the front face 
of a substrate, a domain boundary occurs in the part from which the direction of a standup 
differs, and a display is confused. However, since according to **** 1 example the major axis of 
a liquid crystal constituent molecule is created so that it may only rotate in an parallel field on 
the surface of a substrate so that torsion of the spiral of a cholesteric-liquid-crystal constituent 
may be cleared by the electric field of an almost parallel direction on the surface of a substrate, 
and a formula (1) may be filled further, a domain boundary is not generated but a display is 
maintained good. 

[0041] As mentioned above, according to **** 1 example, the pitch p of the spiral of the 
cholestericHiquid-crystal constituent 5 can be changed, and the wavelength dependency of the 
reflected light L2 of a liquid crystal display 8 and the transmitted light L3 can be controlled by 
the electric field 7 almost parallel to the front face of the substrate 3 of a couple with very high 
reflection factor and permeability. 

[0042] Therefore, if the configuration shown in drawing 1 is arranged on a matrix as ope eel, the 
bright color liquid crystal display which can display eight colors of the combination of the 
arbitration of RGB and which improved efficiency for light utilization is realizable. 
[0043] In addition, although the plastic plate was used as a substrate 3 of a couple in the 1 
example, a glass substrate may be used that what is necessary is just the substrate which has 
light transmission nature. Moreover, although the metal electrode was used as electrodes 1 and 
2. an oxide with light transmission nature like ITO (an indium and stannic acid ghost) may be 
used that what is necessary is just the member which has conductivity. Furthermore, although 
electrodes 1 and 2 were formed only in one substrate front face of the substrates 3 of a couple, 
even if it divides into both substrates and forms, effectiveness does not change them. Moreover, 
although polyimide resin was used as orientation film 4. polyamic acid may be used that what is 
necessary is just the member which has the operation orientation of the cholesteric-liquid- 
crystal constituent 5 is carried out [ operation ] to homogeneity. Furthermore, although 
orientation of the direction of a molecule major axis of the liquid crystal constituent 5 in a 
substrate front face was carried out by rubbing processing almost at right angles to the direction 
of a long side of electrodes 1 and 2, the direction of orientation is arbitrary, can be set up in the 
direction as for which the liquid crystal constituent 5 tends to carry out orientation to 
homogeneity, and may be made to carry out the approach of orientation processing to rubbing 
processing by the approach of an except. Moreover, as long as a formula (1) is filled, it is 
arbitration, and the spacing d which the angular difference phi of the orientation azimuth of the 
liquid crystal constituent molecule 5 in each substrate front face of the substrate 3 of a couple 
and the substrate 3 of a couple counter may be changed in order to set the threshold Eth of 
impression electric field as a suitable value. Moreover, the cholestericHiquid-crystal constituent 
to be used can also use the cholesteric-liquid-crystal constituent of arbitration, as long as 
operating temperature limits, the temperature coefficient of a spiral pitch, etc. have a suitable 
value. 

[0044] The 2nd example of this invention is explained below the [example 2J. 
[0045] In the liquid crystal display concerning said 1st example. 2 example is replaced with 
the cholestericHiquid-crystal constituent whose dielectric constant anisotropy is forward, and 
fills up the gap of the substrate 3 of a couple with the cholesteric-liquid-crystal constituent 5 
whose dielectric constant anisotropy is negative. 

[0046] If a switching element 60 is turned on and an electrical potential difference is impressed 
between an electrode 1 and 2 from AC power supply 6. as shown in drawing 2 , since the electric 
field 7 almost parallel to the front face of the substrate 3 of a couple will occur and the direction 
of the molecule minor axis of the cholestericHiquid-crystal constituent 5 will sense-come to be 
easy in the direction of the impression electric field 7. the pitch of the spiral of the cholesteric- 
liquid-crystal constituent 5 changes from p to p\ It follows, and like said 1st example, with 
increasing the impression electric field 7, it changes so that the color of blue, green, and red may 
be refiected and it may be visible. 

[0047] The 3rd example of this invention is explained below the [example 3]. 

[0048] In the liquid crystal display concerning said 1st example. **** 3 example is replaced with 
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the cholesteric-liquid-crystal constituent whose spiral torsion is a right hand wind coil, and fills 
up the gap of the substrate 3 of a couple with the cholesteric-liquid-crystal constituent 5 whose 
spiral torsion is an eft hand wind coil. 

[0049] As such a liquid crystal constituent, there is mixture of a cholesteryl millimeter state and 
a cyano pentyl biphenyl. for example. 

[0050] If according to the liquid crystal display concerning **** 3 example a switching element 
60 is turned on and an electrical potential difference is impressed between an electrode 1 and 2 
from AC power supply 6, since the electric field 7 almost parallel to the front face of the 
substrate 3 of a couple will occur and the direction of the molecule mayor axis of the 
eholestericHiquid-crystal constituent 5 will sense-come to be easy in the direction of the 
impression electric field 7. the pitch of the spiral of the cholestericHiquid-crystal constituent 5 
changes from p to p\ Since torsion of the spiral of the cholesteric-liquid-crystal constituent 5 is 
an eft hand wind coil among the incident light LI to a liquid crystal display 8. the circular 
polarization of light L2 by which selective reflection is carried out It becomes the left-handed- 
rotation circular polarization of light of the wavelength field centering on the main wavelength 
lambda of the selective reflection which becomes settled by (the formula 2) with the pitch p of 
the spiral of the cholesteric-Iiquid-crystal constituent 5. The light L3 which doubled the 
selective reflection light L2, the right-handed-rotation circular polarization of light of the same 
wavelength field, and light other than the wavelength field of the selective reflection light L2 will 
penetrate. 

[0051] Other points are the same as said 1st example. 

[0052] The 4th example of this invention is explained below the [example 4]. 

[0053] The cross section of the liquid crystal display applied to 4 example at drawing 7 is 

shown. 

[0054] Liquid crystal display 8a which the liquid crystal display concerning **** 4 example 
requires for said 1st example with which spiral torsion filled up right hand wind cholesteric- 
liquid-crystal constituent 5a, Liquid crystal display 8b concerning said 3rd example with which 
spiral torsion filled up left hand wind cholestericHiquid-crystal constituent 5b When it sees from 
a direction vertical to the screen, the pattern of the electrodes 1 and 2 of 1st liquid crystal 
display 8a, and the electrode 1 of 2nd liquid crystal display 8b and two patterns carry out 
laminating arrangement so that it may overlap mutually, respectively. 

[0055] Thus, although the outdoor daylight LI which carried out incidence by arranging each 
electrode of each liquid crystal display so that it may overlap mutually is interrupted with the 
electrodes 1 and 2 of 1st liquid crystal display 8a. it is not interrupted with the electrodes 1 and 
2 of 2nd liquid crystal display 8b. Therefore, the ratio by which the outdoor daylight LI which 
carried out incidence is interrupted with the electrodes 1 and 2 of a strip-of-paper-like 
configuration is maintained low. and efficiency for light utilization improves. 
[0056] Now. selective reflection of the right-handed-rotation circular polarization of light of the 
wavelength field centering on the main wavelength of the selective reflection decided by (the 
formula 2) among the outdoor daylight LI which carried out incidence to 1st liquid crystal display 
8a is carried out. and the remaining light penetrates. Selective reflection of the left-handed- 
rotation circular polarization of light of the wavelength field centering on the main wavelength of 
the selective reflection decided by (the formula 2) among the remaining light is carried out by 
2nd liquid crystal display 8b, and the further remaining light L3 penetrates. Since a travelling 
direction is opposing, the left-handed-rotation circular polarization of light by which selective 
reflection was carried out by 2nd liquid crystal display 8b penetrates the 1st liquid crystal display 
as it is. 

[0057] Therefore, the reflected lights L2 are all the light of the wavelength field centering on the 
main wavelength of the selective reflection decided by the refractive index of an average of the 
cholesteric-liquid-crystal constituents 5a and 5b of the outdoor daylight LI which carried out 
incidence, and the spiral pitch. 

[0058] Although the selective reflection light L2 will be reflected in the condition that an 
electrical potential difference is not impressed, between an electrode 1 and 2 with the reflection 
factor shown by curvilinear 10 B-2 as shown in drawing 4 if it is made to change while it followed 
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and the main wavelength of the selective reflection of the 1st and 2nd liquid crystal display had 
been made. in agreement If an electrode 1 and the electrical potential difference impressed 
among two are changed, when the pitch of the spiral of the cholesteric-liquid-crystal 
constituents 5a and 5b increases, it will change so that it may be reflected with the reflection 
factor shown by curvilinear 10G2 and ten R2. It follows, and it changes so that the color of blue, 
green, and red may be reflected and it may be visible in connection with this. Furthermore, 
compared with an example 1 . selective reflection light will be reflected with twice as many 
efficiency for light utilization as this. 

[0059] In addition, the wavelength dependency of the permeability of the liquid crystal display 
concerning **** 4 example is also shown*in drawing 5 . Curvilinear 10 B4 in drawing 5 . 10G4, 
and ten R4 are the permeability of the transmitted light L3 in the condition that the properties of 
selective reflection are curvilinear 10 B-2 in drawing 5 . 10G2, and ten R2. respectively. It 
changes with the electrical potential differences on which the wavelength dependency of the 
transmitted light L3 as well as the selective reflection light L2 was impressed between an 
electrode 1 and 2. 

[0060] According to **** 4 example, the wavelength dependency of the reflected light L2 of a 
liquid crystal display and the transmitted light L3 Is controllable by the reflection factor and 
permeability of twice as many efficiency for light utilization as this compared with said 1 st 
example as mentioned above. Moreover, the ratio by which the outdoor daylight LI which carried 
out incidence with the electrodes 1 and 2 of a strip-of-paper-like configuration Is interrupted 
can maintain low. Therefore, If the configuration shown In drawing 7 is arranged on a matrix as 
one cel. the bright color liquid crystal display which can display eight colors of the combination 
of the arbitration of RGB and which improved efficiency for light utilization more is realizable. 
[0061] In addition, although the 1st liquid crystal display has been arranged above the 2nd liquid 
crystal display in this example, laminating arrangement may be carried out in the sequence of 
arbitration. Moreover, it is not necessary to necessarily impress an equal electrical potential 
difference to the 1st liquid crystal display and 2nd liquid crystal display, and it is not necessary 
to make the main wavelength of the selective reflection of the 1st liquid crystal display and each 
2nd liquid crystal display in agreement in the state of electrical-potential-difference the 
condition of not impressing or. and electrical-potential-difference impression, and you may make 
it set It as arbitration further according to the purpose of use etc. 
[0062] The 5th example of this invention is explained below the [example 5]. 
[0063] In the **** 5 example, as shown in three liquid crystal displays 8a. 8b, and 8c and drawing 
8 concerning either said 1st [ the ] - the 3rd example, laminating arrangement was carried out so 
that it might be suitable in the direction in which the directions of a long side of the electrodes 1 
and 2 of the shape of a strip of paper of each liquid crystal display differ mutually. Since the 
ratio by which light is interrupted with the strip-of-paper-like electrodes 1 and 2 by this by the 
direction which looks at the screen stops being able to change easily, efficiency for light 
utilization can control changing with the directions which look at the screen, thus ~ even if it 
carries out ~ the [ said ] — a bright color liquid crystal display is realizable like 4 each example. 

[0064] In addition, you may make it make the main wavelength of the selective reflection of each 

of each liquid crystal display in agreement in the state of electrical-potential-difference the 

condition of not impressing or, and electrical-potential-difference impression, and may make it 

set It up so that it may differ mutually according to the purpose of use etc. 

[0065] The 6th example concerning this invention is explained below the [example 6]. 

[0066] The cross section of the liquid crystal display applied to **** 6 example at drawing 9 is 

shown. ... I J- I OD oDu 

[0067] **** 6 example carries out laminating arrangement of six liquid crystal display BBa. abb 
(s) 8Ga(s) 8Gb(s) and 8Ra. and the 8Rb(s). and an-anges the light absorber 9 which becomes the 
lowest layer from a black plastic film. 1st liquid crystal display 8Ba and 2nd liquid crystal display 
8Bb are the liquid crystal displays with which the average refractive index n was filled up with 
the liquid crystal constituent with which 1.5 and the spiral spontaneous pitch pO present the 
cholesteric phase of 280 (nm). respectively. Moreover. 3rd liquid crystal display 8Ga and 4th 
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liquid crystal display 8Gb are the liquid crystal displays filled up with the liquid crystal 
constituent with which the spiral spontaneous pitch pO presents the cholesteric phase of 370 
(nm), respectively, and 5th liquid crystal display 8Ra and 6th liquid crystal display 8Rb are the 
liquid crystal displays filled up with the liquid crystal constituent with which the spiral 
spontaneous pitch pO presents the cholesteric phase of 450 (nm), respectively. 
[0068] Moreover, the spiral of the liquid crystal constituent of the 1st. 3rd. and 5th liquid crystal 
display is a right hand wind coll. and the spiral of the liquid crystal constituent of the 2nd, 4th. 
and 6th liquid crystal display is an eft hand wind coil. Moreover, in respect of others, each liquid 
crystal display has the same configuration as the liquid crystal display shown in the 1 st - the 3rd 
example. 

[0069] In addition, the sequence of the laminating of each liquid crystal display is arbitrary, and 
good. 

[0070] Now. in such a configuration, in 1st liquid crystal display 8Ba and 2nd liquid crystal display 
8Bb, selective reflection of the right-handed-rotation circular polarization of light Ba and the 
left-handed-rotation circular polarization of light Bb of a wavelength field centering on the 
wavelength of 417 (nm) is carried out with the reflection factor of curvilinear 10 B-2 in dravying 
4 , respectively, and light penetrates with the permeability of curvilinear 1 0 B4 in drawing 5 in the 
electrical-potential-difference condition of not impressing. 

[0071] Similarly, in 3rd liquid crystal display 8Ga and 4th liquid crystal display 8Gb. selective 
reflection of the right-handed-rotation circular polarization of light Ga and the left-handed- 
rotation circular polarization of light Gb of a wavelength field centering on the wavelength of 556 
(nm) is carried out with the reflection factor of curvilinear 10G2 in drawing 4 . respectively, and 
light penetrates with the permeability of curvilinear 10G4 in drawing 5 . 

[0072] Furthermore, in 5th liquid crystal display 8Ra and 6th liquid crystal display 8Rb. selective 
reflection of the right-handed-rotation circular polarization of light Ra and the left-handed- 
rotation circular polarization of light Rb of the wavelength field centering on the wavelength of 
682 (nm) is carried out with the reflection factor of the curve ten R2 in drawing 4 , respectively, 
and light penetrates with the permeability of the curve ten R4 in drawing 5 . For this reason, all 
the lights are reflected in the state of no electrical-potential-difference impressing, and a very 
bright liquid crystal display is realized. 

[0073] On the other hand, if an electrical potential difference is impressed so that the mam 
wavelength of the selective reflection of these liquid crystal displays may become liquid crystal 
display 8Ba, 8Bb and 8Ga(s). and 8Gb from AC power supply 6 through a switching element 60 in 
an infrared region, only the right-handed-rotation circular polarization of light Ra and the left- 
handed-rotation circular polarization of light Rb of the wavelength field (red field) centering on 
the wavelength of 682 (nm) will be reflected. Moreover, if an electrical potential difference is 
impressed so that the main wavelength of the selective reflection of these liquid crystal displays 
may become liquid crystal display 8Ba, 8Bb and 8Ra. and 8Rb from AC power supply 6 through a 
switching element 60 in an infrared region, only the right-handed-rotation circular polarization of 
light Ga and the left-handed-rotation circular polarization of light Gb of a wavelength field (green 
field) centering on the wavelength of 556 (nm) will be reflected. Moreover, if an electrical 
potential difference is impressed so that the main wavelength of the selective reflection of these 
liquid crystal displays may become liquid crystal display 8Ra. 8Rb and 8Ga(s), and 8Gb from AC 
power supply 6 through a switching element 60 ih an Infrared region, only the right-handed- 
rotation circular polarization of light Ba and the left-handed-rotation circular polarization of light 
Bb of a wavelength field (blue field) centering on the wavelength of 417 (nm) will be reflected. 
[0074] Of course, since it is possible to also make it reflect in the combination of these 
wavelength fields, if structure shown in drawing 9 is used as one eel and this is arranged in the 
shape of a matrix, the color liquid crystal display in which the combination 8 color specification 
of RGB is possible is realizable. 

[0075] The 1 st period which impresses an electrical potential difference to 8Ba. 8Bb and 8Ga(s). 
and 8Gb from AC power supply 6 through a switching element 60 on the other hand. The 2nd 
period which impresses an electrical potential difference to 8Ba(s). 8Bb and 8Ra. and 8Rb from 
AC power supply 6 through a switching element 60. If the 3rd period which impresses an 



JP-A-H07-209662 



14/23 ^— V 



electrical potential difference to 8Ga(s), 8Gb and BRa. and BRb from AC power supply 6 through 
a switching element 60 is repeated with the period of 1 6.6 (ms) !n order, as for each liquid crystal 
display, for the main wavelength of selective reflection to become an infrared region in the state 
of electrical-potential-difference Impression and to penetrate all the lights, in the 1st period, the 
phenomenon which a green color is reflected and is In sight takes the place of a high speed by 
blue and the 3rd period at red and the 2nd period. 

[0076] In addition, it is the same, even if it removes three liquid crystal display 8Bb(s). 8Gb, and 
8Rb(s) and, for example, uses only the right-handed-rotation circular polarization of light as the 
reflected light, as shown in drawing 10 . In this case, although efficiency for light utilization falls 
since the left-handed-rotation circular polarization of lights Bb, Gb, and Rb always reach the 
light absorber 9, since the number of the liquid crystal display to be used becomes half, an 
actuation circuit, actuation power, and weight are reduced by half, and the liquid crystal display 
of a low price and a low power can be offered. In addition, you may make it, use only left- 
handed-rotation polarization, of course, and may make It use polarization of the different 
surroundings for every color. Moreover, the construction material of drawing 9 and the light 
absorber 9 in 10 is arbitrary, and may constitute one side of the substrate of the couple of the 
liquid crystal display of the lowest layer with a light absorber among two or more liquid crystal 
displays which carried out laminating arrangement. 

[0077] Now, since the color display which relieves a high speed of the three primary colors of 
light, and is reflected is realizable in this way according to ♦*** 6 example, a full color liquid 
crystal display is realizable with the configuration shown in drawing 1 1 . 
[0078] That is. as shown in drawing 1 1 , structure shown in drawing 9 is used as one eel, 
laminating arrangement of the light absorber 9 which becomes the lower layer of the liquid 
crystal display 8 which has arranged this in the shape of a matrix from a black plastic film is 
carried out, and laminating arrangement of the transparency mold monochrome liquid crystal 
display 22 which used the polymer distributed liquid crystal in guest-host mode above the liquid 
crystal display 8 is carried out. 

[0079] When it sees from the direction where the electrode pattern in the transparency mold 
monochrome liquid crystal display 22 or the pattern of a protection-from-light layer is vertical to 
the screen, the electrode pattern in a liquid crystal display 8 carries out laminating arrangement 
so that it may overlap mutually. 

[0080] Moreover, the line actuation circuit 221, the train actuation circuit 222, and the control 
circuit 100 that controls each part are formed. 

[0081] And in such a configuration, a control circuit 100 is controlled so that a liquid crystal 
display 8 carries oiit the sequential shift of red, blue, and the green color and reflects in a high 
speed repeatedly. Moreover, a control circuit controls the line actuation circuit 221 and the train 
actuation circuit 222 according to the RGB image data inputted from the exterior, and a liquid 
crystal display 8 realizes the permeability pattern which suited each color of a display image 
pattern on the transparency mold monochrome liquid crystal display 22 synchronizing with red. 
blue, and a green reflective period, and it controls the amount of transmitted lights of each color. 
Thereby, the amount of the light by which selective reflection is carried out in a liquid crystal 
display 8 is controllable to arbitration. That is. it is controllable to arbitration in the amount of 
the light of a specific wavelength field. It follows and. thereby, the bright full color liquid crystal 
display which improved efficiency for light utilization can be realized. 

[0082] In addition, although the polymer distributed liquid crystal in guest-host mode was used 
for the transparency mold monochrome liquid crystal display 22. as a transparency mold 
monochrome liquid crystal display 22. the Twisted Nematic mold liquid crystal display, a super 
twisted nematic type liquid crystal display, a cholesteric-nematic phase transition mold guest- 
host mode liquid crystal display, a dynamic scattering mode liquid crystal display, etc. may be 
used. Furthermore, if it is transparency mold monochromatic specification equipment, it is also 
possible to use the display using an inorganic substance. 

[0083] Moreover, although the case where the liquid crystal display shown in drawing 10 was 
used for drawing 1 1 as a liquid crystal display 8 was shown, a brighter display is realizable if the 
liquid crystal display shown in drawing 9 , of course is used. 



[0084] The 7th example of this invention is explained below the [example 7]. 
[0085] In the **** 7 example, the electrode 2 of the substrate 3 in the liquid crystal display 
(refer to drawing 7 ) concerning said 4th example is formed, as shown in drawing 12 . Here, 
drawing 1 2 a shows the flat surface of the electrode structure of a liquid crystal display, and 
drawing 12 b shows the cross section in alignment with A-A' in drawing 12 a. 
[0086] Now. in the 7 example, on the front face of the plastic plate 3 of light transmission 
nature, the 1 st metal electrode 1 1 of a strip-of-paper-like configuration has been arranged with 
the period of 600 (micrometer), the 2nd metal electrode 12 of a strip-of-paperHike configuration 
has been periodically arranged in one sixth of the locations of this period, and both were 
connected to the electrode wiring 93 so that it might illustrate. Next, both 4th metal electrode 
14 of the configuration of the shape of a strip of paper periodically arranged in three sixths of 
the locations of said period and 5th metal electrode 15 of the configuration of the shape of a 
strip of paper periodically arranged in the location of 4/6 were connected to the electrode wiring 
93. And the insulating layer 34 which consists of a silicon oxide was formed in this front face, the 
3rd metal electrode 13 of a strip-of-paper-like configuration has been periodically arranged in 
two sixths of the locations of said period, it connected with the electrode wiring 92. the 6th 
metal electrode 1 6 of a strip-of-paper-like configuration has been periodically arranged in five 
sixths of locations, and it connected with the electrode wiring 94. 

[0087] And as shown in drawing 1 2 . AC power supply 61. 62. 63. and 64 was connected to the 
electrode wiring 91. 92. 93. and 94, respectively, the electrical potential difference was 
impressed, and the liquid crystal display was driven. If the output voltage amplitude of AC power 
supply 61, 62. 63. and 64 is set as 15 (V). 45 (V). 30 (V). and 0 (V), respectively at this time 
Since the reflection factor of the light by which selective reflection was carried out is expressed 
in the part pinched by the part and the 4th metal electrode 14 which were inserted into the 1st 
metal electrode 11 and 2nd metal electrode 12. and the 5th metal electrode 15 by curvilinear 10 
B-2 in drawing 4 . blue is reflected and are visible. Since the reflection factor of the light by 
which selective reflection was carried out is expressed in the part pinched by the part and the 
5th metal electrode 15 which were inserted into the 2nd metal electrode 12 and 3rd metal 
electrode 13. and the 6th metal electrode 16 by the curve ten R2 in drawing 4 . red is reflected 
and are visible. Since the reflection factor of the light by which selective reflection was carried 
out was expressed with the part pinched by the part and the 6th metal electrode 16 which were 
inserted into the 3rd metal electrode 13 and 4th metal electrode 14. and the 1st metal electrode 
1 1 curvilinear 10G2 in drawing 4 , green was reflected and it was visible. Red, green, and blue 
were spatially repeated by having made 300 (micrometer) into the period by this, and it was 
visible. However, each AC power supply 61. 62. 63. and 64 is interchanging the electrical 
potential difference by like-pole nature (forward/negative). 

[0088] Moreover, similarly, even if it sets the output voltage amplitude of AC power supply 61, 
62. 63, and 64 as 45 (V). 1 5 (V), 0 (V). and 30 (V), respectively, red. green, and blue are repeated 
periodically spatially and it is visible. 

[0089] Moreover, similarly, if the output voltage amplitude of AC power supply 61. 62. 63, and 64 
is set as 30 (V). 45 (V). 15 (V), and 0 (V). respectively Since the reflection factor of the light by 
which selective reflection was carried out is expressed in the part pinched by the part and the 
4th metal electrode 14 which were inserted into the 1st metal electrode 11 and 2nd metal 
electrode 12. and the 5th metal electrode 15 by curvilinear 10 B-2 in drawing 4 . blue is reflected 
and are visible. Since the reflection factor of the light by which selective reflection was carried 
out is expressed with the part pinched by the part and the 5th metal electrode 1 5 which were 
inserted into the 2nd metal electrode 12 and 3rd metal electrode 13. and the 6th metal electrode 
16 curvilinear 10G2 in drawing 4 , green is reflected and are visible. Since the reflection factor of 
the light by which selective reflection was carried out was expressed in the part pinched by the 
part and the 6th metal electrode 16 which were inserted into the 3rd metal electrode 13 and 4th 
metal electrode 14. and the 1st metal electrode 1 1 by the curve ten R2 in drawing 4 , red was 
reflected and it was visible. It follows, and too, similarly, red. blue, and green are repeated 
periodically spatially and it is visible. 

[0090] Moreover, even if it sets the output voltage amplitude of AC power supply 61. 62, 63, and 
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64 as 45 (V). 30 (V). 0 (V). and 1 5 (V), respectively, similarly, red. blue, and green are repeated 
periodically spatially and it is visible. 

[0091] Thus, according to the liquid crystal display shown In drawing 1 1 . the RGB light filter of a 
very bright reflective mold is realizable. 

[0092] It follows, and if the laminating of the liquid crystal display 22 of the transparency mold in 
which a gradation display is possible is carried out and it is used on the liquid crystal display 
shown In drawing 12 as shown in drawing 12 . the liquid crystal display which can be displayed 
full color is realizable. 

[0093] The liquid crystal display in which the gradation display of the transparency mold with 
which 22 used the polymer distributed liquid crystal In guest-host mode is possible, and 221 
show the control circuit where 222 controls a train actuation circuit and 100 controls each part 
for a line actuation circuit among drawing 12 . 8 uses as one eel structure shown in drawing 1 1 . 
and AC power supply 61. 62. 63. and 64 61. 62. 63. and 64 indicated the liquid crystal display 
which has arranged this In the shape of a matrix to be to drawing 1 2 is shown. Moreover, each 
pixel specified by the row and column of the liquid crystal display 22 of a transparency mold is 
arranged so that it may lap on each inter-electrode field of each of a liquid crystal display 8. 
[0094] In such a configuration, a control circuit 100 controls the line actuation circuit 221 and 
the train actuation circuit 222 according to the RGB image data inputted from the exterior, and 
while realizing the permeability pattern which suited the display image pattern of the 
transparency moid liquid crystal display 22. the high full color display of efficiency for light 
utilization is realized by impressing an electrical potential difference to a liquid crystal display 8, 
as mentioned above from AC power supply 61, 62. 63, and 64. 

[0095] In addition, what is necessary is for this value to be arbitrary, to be good and just to 
define It according to the process tolerance of an electrode, or the definition as a display, 
although the period which arranges the electrode of a strip-of^paper-like configuration in this 
example was set as 600 (micrometer). Moreover, although the output voltage amplitude of each 
AC power supply was fixed, the value should just be a ** value If the main wavelength of the 
selective reflection of a cholesteric-liquid-crystal constituent can be modulated. Moreover, 
although the insulating layer 34 was formed with the silicon oxide, you may make it use a silicon 
nitride and an organic macromolecule that what-is necessary is just the member which Insulates 
each electrode electrically. 

[0096] In addition, although the polymer distributed liquid crystal in guest-host mode was used 
for the transparency mold monochrome liquid crystal display 22 in this example, as a 
transparency mold monochrome liquid crystal display 22. the Twisted Nematic nriold liquid crystal 
display, a super twisted nematic type liquid crystal display, a cholesteric-nematic phase 
transition mold guest-host mode liquid crystal display, a dynamic scattering mode liquid crystal 
display, etc. may be used. Furthermore, if it is transparency mold monochromatic specification 
equipment, it is also possible to use the display using an Inorganic substance. 
[0097] The 8th example of this invention is explained below the [example 8]. 
[0098] As shown in drawing 15 , **** 8 example carries out laminating arrangement of the 
optical fiber plate 21 which carried out laminating arrangement of the light absorber 9, bundled 
many optical fibers further, pasted up. cut in the direction of an optical numerical aperture, and 
processed plate-like into the lower layer of the liquid crystal display 8 of each example explained 
above above a liquid crystal display 8. Since the optical fiber plate 21 has the operation which 
changes the outdoor daylight LO which carried out Incidence from various directions into the 
light LI which advances to parallel mostly in the direction of a normal of an optical fiber plate, 
mostly, parallel light carries out incidence of it to a liquid crystal display 8 almost at right angles 
to the screen, and selective reflection is carried out to it. And Incidence of the reflected light is 
again carried out to the optical fiber plate 21. and it penetrates this. The ratio by which the light 
which carried out incidence to the liquid crystal display 8 is interrupted by this with an electrode 
can be stopped to the minimum, and the viewing-angle dependency of a liquid crystal display 8 
can be improved, efficiency for light utilization is improved further, and a bright liquid crystal 
display can be realized. 

[0099] In addition, although the optical fiber plate 21 was used as a means which makes outdoor 



daylight parallel light mostly In this example, even if it uses the optical system constituted 
combining two or more lenses, almost equivalent effectiveness can be acquired. Moreover, the 
construction material of the light absorber 9 is arbitrary, and may constitute one side of the 
substrate of the couple of the liquid crystal display of the lowest layer with a light absorber 
among two or more liquid crystal displays which carried out laminating arrangement. 
[0100] As explained above, according to each example of this invention, the spiral pitch of a 
cholesteric-liquid-crystal constituent is changed without generating a domain boundary by 
almost parallel electric field on the surface of a substrate, and the wavelength dependency of the 
reflected light and the transmitted light can be controlled by very high reflection factor and 
permeability. The ratio by which light is interrupted by the direction which stops low the ratio by 
which the outdoor daylight which carried out incidence especially is interrupted with an 
electrode, and looks at the screen can make it hard to change. Furthermore, the display which 
can realize the display which relieves a high speed of the three primary colors of light, and is 
reflected or by which the three primary colors of light are repeated spatially periodically is 
realizable. Furthermore, it is controllable to arbitration in the amount of the light of a certain 
specific wavelength field by carrying out laminating arrangement of the transparency mold 
monochromatic specification equipment using this. For this reason, the bright color liquid crystal 
display which improved efficiency for light utilization by this invention is realizable. 
[0101] In addition, it may be made to make more variegated color specification possible by 
combining similarly with the liquid crystal display concerning said 1 st. 2nd, 3rd. 4th. and 5th 
example the transparency mold monochrome liquid crystal display 22 which was shown in said 
6th and 7th example and in which a gradation display is possible, and controlling the quantity of 
light of a liquid crystal display. 

[0102] . . , 

[Effect of the Invention] As mentioned above, according to this invention, the color liquid crystal 
display of the reflective mold which can perform bright color display can be offered. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure of the liquid crystal display concerning the 1 st 
example of this invention. 

[Drawing 2] It is drawing showing the angular difference phi of the orientation azimuth of the 
liquid crystal constituent molecule concerning the 1st example of this invention. 
rOrawing 3] It is drawing showing the relation between the electric field impressed to a 
cholesteric-liquid-crystal constituent, and the pitch of the spiral of a cholestericHiquid-crystal 
constituent. 

[Drawing 4] It is drawing showing the wavelength dependency of the reflection factor concerning 
the 1st example of this invention. 

[Drawing 5] It is drawing showing the wavelength dependency of the permeability concerning the 
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1st example of this invention. 

rPrawing 6] It is drawing showing the cross section of the liquid crystal display concerning the 
2nd example of this invention. 

rPrawing 7] It is drawing showing the cross section of the liquid crystal display concerning the 
4th example of this invention. 

rPrawing 8] It is drawing showing the cross section of the liquid crystal display concerning the 
5th example of this invention. 

[Drawing 91 It is drawing showing the cross section of the liquid crystal display concerning the 
6th example of this invention. 

rPrawing lOj It is drawing showing the cross section of other liquid crystal displays concerning 
the 6th example of this invention. 

rPrawing 11] It is the block diagram showing the configuration of the full color liquid crystal 
display concerning the 6th example of this invention. 

rPrawing 1 2] It is drawing showing the structure of the electrode of the liquid crystal display 
concerning the 7th example of this invention. 

rPrawing 1 3] It is drawing showing the connection relation of the electrode of a liquid crystal 
display and power source concerning the 7th example of this invention. 
rPrawing 1 4] It is the block diagram showing the configuration of the full color liquid crystal 
display concerning the 7th example of this invention. 

rPrawing 1 5] It is drawing showing the cross section of other liquid crystal displays concerning 

the 6th example of this invention. 

[Pescription of Notations] 

1.2. 11, 12. 13. 14. 15. 16 ~ Electrode 

91.92.93.94 — Electrode wiring 

3 — Substrate 

34 insulating layers 

4 — Orientation film 

5. 5a. 5b — Cholesteric-liquid-crystal constituent 

6. 61. 62. 63, 64 — AC power supply 
60 — Switching element 

7 — Impression electric field 
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[00281 ifc. -*t©»«R3«. rfyT.^f-v^yC" 

X;i^^-l^(ias%-li"i')K:J:or— €©!fflBld = 5 (tfm) 
■C*fl6liaB3-«*-C*J«5. C©— *f©S«3©raffi(«:». 
l!|fi^:^i±**iE'C* "3 . ^l^^©IS^f^n^!>n. 5-cs> 
•5, ia(i©iai;tl)5i:&#-C4a6i©@«tf 5^p0*i2 8 
0 (nm)® 3 f i'fflJSrSr *«[ffiififiS<B)5 

U"CC»*. .^Cte. C©J:0<CtSaiffi^'8)«!:L/-C«. /ci 

-JUi©iB'^^«:ffll.»-5 C t*s-Ct 4. 
[ 0 0 2 9 1 *Ai. j8[a*n^ia©^iBK:aSn>r . -JPf 
©S£©rai!3d;&i 
1/4. . . (^1> 

^<b3-l* -S C i J&ioI6fettSSflS«iiia6 ^rnffi 1 . 2 «C«tt 
[003 21 C©J: 5)i:^ji©fffiB^ajSSSSK:tei,»r. 

^1. 2racc^)E3&«En/radn^cc>t*®-c». 

r>ictjiio iaSjlS4©affit?«3i';^f-'; f i'S^fiS 
!Bj 5 ©^^gfA:^(^fI*^^ 1 . 2 ©S2:^rS] i aueiL 
)&:^rfiI{c^5£3nTl>S/c:». -5£©Wrad-C*frfil3i* 
/c-*t©S«3 ©rai®«:5EiK3 n/cttSStC*sW4 3 u:^ 
y i' iKilfflRSiBJ 5 ©j«]SS© t 9^ p » e #6 1: p 
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0j:»3^rti4. 

A = n-p. . . (^2) 

r, 2iffl«:aiE*sEWjntn!a:<,»t«ij!S-e». mvi 

CO 0 3 4) '.XtiCT. ■< y f-yif^^6 0'S:t:ybr^&L 

— 3 ©«®«: 7 L . =1 u 

'J d^jSSiflfiSig} 5 ©^H=-fil4®:^rfij**E[«jn^ 7 

p •«c^{ki-5. 20 

[0 0 3 5) ly/c*^t>, X = n-p' -C5£* SiSiR/St* 

©t^''I:^^ffis A ^:t^l'C^i -r ^?ssmi«©:&ihi 0 RfSTtL 2 

0 nm^iaRSSt^L 2 ©jffiS^«^©3!&%^t>tS- 

fc^L3«S3ST-5. 

3!iijfem©6*>e>®© l . 2MK:SJE%En»nL//'c«SS-CSl 

u;^^'j 7fffiB^fi£!B35{cEntin$n^fii?7i3u;^ 

^ y ^m^miSil 5 ©IgJg© f -7 9^ i ©M^=&7nT. 30 

[0 0 3 71 Sn^-r-s<fc^tc. En*nsi?*io©B$(cwp. 

•r*-5/c«]HE©ty?^«. H«jPSI?**tAS-«**«:on 
tifilE th(C^Ufcl^ig]|g*s^^«C<!?l* ^. C i (C J; ^-C^S 

iE^«:Ad:o/c. cc-c. c<otmnm~^\^ y 

1 0 04:»3fPfiSl//cf»e>*»«tffl!l8l 0 l«tO^««)/c. S 

Pil5©;^ f- f 7'±©;:?. •7"©M^=S:iSW/c^5? E ro- 
1. Em-2. Eni-3. --CrSS^^S^gS ^fefgabf 5 iJSR 
Jg© t: fifiy^^Tmicrj: SiS*> 6>^n-CS5e«:ai)fp-r * 

Em-l. Env-2, Env-3. -•Cit. 4»]SSl©tr^; 9^*J:7^SS 

3m©f»llgd». ^<ciSi^:&ti[A©l4S!M<»^afi£©i 
«f5;5^pO{C*fL-CiC (1) €:?^S/c-r/c8{). S^Em- 
1. Env-2. En»-3. - rti. -OJ^W^^ffe^l^JtC 

[0 0 3 8] S-C, c©J:^JUIiS{itcJ:r>r?«S«m« 
SS^SrlgSfl-rii. S4tC7r-r.fc^'(C. jSeRjS54©^''C> 

iSft'fc^'it^-a-sc i.*irt.2>. •r^c*^-^. m^^rn^ 

S 8 ©jMtRSWjfc L 2 W. SIS 1 . 2 K:SS*iEI«ID 3 50 
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n)5:C»ttS8-C»fi«g 1 0 B 1 -CTjkfSMm-cm^iifc. 

S 1 . 2 WtcSE^En/JD U/c<*S|-CSLiSS®6*>6©ai 
*SE©liipi*^^ b S-tf-Si. =iu;^f-'Jv i'«ESfflfi)E 
«!l5©jatiSi©tf 9^*^it:^-r'5C<!:«:<):-9r. ft^lO 
GK 1 0Ri-r^-rsm^t»si*3i^4J;^«:^<kT 

[0 039] —73. 13 5 tc«. ^B^aS^S 8 ©iSia^ 
©?SSfl<i?tt?:ji^L^c, H'?'©*!® 1 0 B 3 , 1 0 G 3 

*jj;j>' 1 0 R 3 «-en-e4iatRJS*>©i$tt*^ia4 tp©* 

gllOBl. 1 OGl*iJ:Ufl 0RlT*«>tmtC*jl^ 

-SSia^tL 3©Siia^T*-5. iMlRSIi^tL 2 ilUfiltc 
jiiil:Mf;L 3 i>5!^i%StlS( 6 e>m'S 1 . 2 (CEdMl S tifc 

[004 0] ST. fi6*©«g©fiM(cSii:<t:*iSi©« 

^©Sf4«S«©a® tctJ «Wf^c:^ifi)©mi?«: J: r 
3 u;^^ f i'?B[SiiaR£!B!©litt£©*aOti*«fl?WiJ: 5 

tcstg©affi«: w^cBF«9Ti5ii£-ri?cW"c* 0 V s 6 

tc^ (1) %SiA:-rJ:5«:fpRRl/ri,»5©t?. K>W> 

[004 1 ] fe(±©J: ^<C3t:m 1 IISfi««l«: J:n«. — >Pf 
©Sffi3©^®{C«a3mfft«IP7«:J:r>T. zlXyXf- 
«; 5 d^?8[SiH^«J5 ©JflBiai©t^ f ^ P 4^fb 

a7K$ia 8 <omM% l 2 *$ <):c^2iiibfe l 3 ©?fis«c#i4 

[0 04 2] htcifi-:>X. 01 tC^U/cW^^O-i'O© 
•fe^UtLr-^h •j;5';^±«:iBg-rnii. RGB©ff^© 

[0 043] j^cfe. 2is:ii( 1 mMm-ckt-nowsL^ t b 

S/c. SS 1 . 2 i Or^JS5SffiJ&ffiC»/c*i. ^« 

i4?rwr?)Si5wra)n«<fc< . i Toc-r^v'-fA-^®? 

•(b!^)©<fc ^ ^c:)t:^14©«>5>®<b!B!i*fflt>r 

ihl<C, SSI. 2tt— *t©s«3©^^©-:^ 
©»tR«®©*«:?i5«L/c*J. w^©««tc^wr}KRS 

-K:iS|6j3l*-2>{1fffl«:Wrsg|J**-C*ntfJ:<. /cix 
> i^Saaw: J; o -CStg^® tcteC:^ 4 jSSIifiSSifJJ 5 ©^^ 



(7) 

U 

t?-M®s«t3cD*f[Si-riraiid ( 1 ) ^mfc-rm. 

(oummiu ^i>mmtJ:m^mr -si® ») asoa 

y i'iSSiffl^iKJ^filfflr 5 c i t * . lo 

C 0 0 4 4 ] [|UiWI2 ] WT. :^^^<om2<OWMn 

[0045] *m2iijsc^«. sfriaa i mmmK.%im 

d'iKSJfflRSigjS *-MCD««3 ©ffflBfttc^Sl 
[0 04 6] BZCCT^f ^r^^ii'^-f-B 0 

it, — *tfl»S«3©aaK«a-SRf^j:SI?7*i^ 20 
»PflW7©:^[Sjtc|Sj*^-r<^j:irc«!). y '-'i' 

[00471 immms ] «t. *«ib©»3©^m 

[0 04 8] ^msmnmit. i ii«st«itc<j^^>?g 

1 3 u >^ 7^ "J i'^safflfis*! 5 3 omekK. 

[0 04 9] C<D<fc^^C?«SfflfiX^«!:Ur». /ciA 

[0 050] 2|s:^3IISfie«IK:{j^SfgaSjnRg«:j:n 
«, v^>y«^60€:3^>l/■C3^S^«iB6*>6« 
2lffl{C«BE*aJfln-rii, -*t<OS«[3©aBD(C 

mi^fttm^ 7 T^i^iu , =» u X'f- 'J f i'S^Siffl^i^ 40 
5 ©^H=-sfA©7?i^*iEnftns^ 7 ©:&ifijtcjsj t < 

p*»6p '{C^-ffcr*. i«B^^$aH8'^©AS*3tL 1 
©^^. 3U^7"'Jy i^ffiSfflfiR^Jl 5 ©4at£©*a Otii>i 

f-y i'?KS«««J5©fflt£©i^f ?-plcj:or (SC 

2 ) "Cffi* 5StR]Sftf©*'C>«SS A ^tf'Cxi "T 
JS©^© 0 n<i^tc U 0 . jSJRRI^Tfe L 2 i 1^ OiSS^ 
l|(©;&lsl *) niBjfc t iitRSi43fe L 2 ©&gMiS«^©3fe 
%^to-efc56L3*«jSjaT*CitC)a:*. 50 
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[005 1 ] m<D!^M. miEm i njsiwtisiei-c*?*. 

[0052] [||Jfifi^4 ] WT. **W©^4©^«) 

[0 05 31 SI7(C. 3|c^4|l£fif9(C«2}KS^n^S 
©K®*n^t*. 

[0054] :$im4mmmv:mi>mB^i^^it^ i&t& 
(Dii i;n*s^^i©=i » i^iSSiBJfS® 5 a 
L/ci9is^ 1 mmicmiiis^mTj^sB & mm<o 

*3Dn*«2E^©=i U;=t7=-U f 4'ffl?Siffl*!E'8)5 b€:^au 
tcMiSm 3 Ute^tC^SjSa^^SIS 8 b . an^SKl 

^rji:f3mt»^mct^icm i ©^amssas a©% 

ffil. 2©/>*f->t»2©?KS^S?g8 b©«@ 
Jli5Sb/cfc©-C*S. 

[ 0 0 5 5 } c©«i: 9 (c. «tKji^sss©««e«ta 

il&L l»^ l©fE®«m«S8 a©€iffil. 2{CJ:o-C 

inen^i)©©. ^2©}sa^m$is8b©^i. 2 

^feL 1 Ai^fl»t^©?l^<^©«® K 2tcJ:->-Cjt6n4tb 

[005 6] St. ^l©?Sa^^S8aCCAWl^/c 
il^Ll©^^. (^2) ■Ci?l*5ilS?JSit©tf'C«lSS 

^0©3t**iffiiS-r-5. ■€-©^»3©5t:©^^. (^2) r 
^,S^RSW©4>'C^?ftS*4''C^i•r a«SIRi^©iElsI 
»)R«3feA*»2©iRa^iia8b-caBRSS4Sn. $ 
P.K:^«3©itL3*S3S3iir-&. m2©S[S^^S8b 

/c«t>m 1 ©ffl[S^*IS«:-e©* SaBir S. 
[005 7] OfOfi-yX: SS*ifeL2B. A*fU/c^^^fe 
LI ©-5^©. nw:^^y f ^r^aJfifiJi^S a*J<tO'5 

[005 8] mi. m2©?ssa^a©® 

t(?JSi4©'f'i:^S*-St3-&/c3;$^<b3-i* ?><!:. 134 
iCTj^-r J: ^ iSJRJSW^fe L 2 «. 1 . 2 fflKimffi 

jWEnuPS tna:c>«»r«ft«i i o b 2 Tmrisst^'cs 
sf3n-s*s. «ei . 2iai{cEnfln-r4«E5:S!<b3-&?> 

t. 3PXf-y i'?«B^«Siei5 a*J<tOf5 b©ia]6£© 
tv5^*«i;^'SCi{Cj:o-C. 0G2. lOR 

2 -cs^-rsw^-csi* 3 J: ^ ^mtth, utcifi 

cntcf^^or. w. iii. ^©fe*iJSi^3n-ca^2) 
^^{c^^b-rs, */c. 3e.tc. HfiS^ 1 ccib-^-C 2 ^& 

[00 5 9] ttis. S5(c». ^m^^mic^^m^ 

^mKS©®j§^©iSS«c??tt* 4>nT L-r «,> €>. S 5 tf 
©ftl®10B4. 1 0G4*J,i:O*l 0R4«-g-ti-enja 
!RJSit©!l$tt3!>Ja5 4>©ftlSl 0 82. 10G24jJ:iyf 
1 0 R 2 r«-&Rmte(:ti)S3a%L 3©jSia$-C<^ 
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[0 0 6 0] iJ(±©J:!>(C3»:^4lli6^K:j:n«. 

frse^ 1 mmmvitt^x 2 (S<w6f«jffl3!5!i^©iss!t^ 

?f$<^©Sffil, 2«:J:o■CA#^b:'i£:^1-i6L l*HE€>ni 
Jt^*s(S<JK6^-r'2)C<!:Ai-t?*S. Ctci!fir>r, HTtC . 

10 0 6 1 ] ^J:fc. 2|s:||fi5{^tC*Jt>Tlill 1 CD/gal^^ 

4ii:«*>%<. ^m6^icmc-cmMficfsm-ri>J:'i 20 
[0 0 6 2 ] [sijs«?!)5 ] icjcr. :i^^m<Dm5<ommm 
[0083] ^mbmm-cit, iinami -»3iistw 

CO, liTn^^tc^-SS^O^saTj^SB a. 8 his J: 

^tCl/Tt), llffi2ll4SII«if«<!:|§lfil?BiC»*5-Wa 
[0 0 6 4 ] Uis. #?gS«^ilS-5-ti-en©fiiRJSI* 

Stc^Ji i J; ^ (c^5£r 5 J: ^ tc J: I 
[006 5] [||Jfi0!16] JlilT. 2|s»I^K:<j^2>^6©^ 

[ 0 0 6 6 ] ei 9 (C. jmemMViicmimS^n^S 40 

©»fa*7nf o 

[00 6 7] ^^mem&mkt, e <i©?saajj^$?a8 b 

a. 8Bb. 8Ga. 8Gb. 8 R a fcJcC^S R b«:S 

nJtl3tKflX(* 9 €riaa Ufc ii(D-C$>i>o H 1 ©^B^^jn 
SSS 8 B a *J <k O'^ 2 ©jgS«m$^S 8 B b tt. -e-n-? 
n^*^©®!fr^n3!>i 1 . 5. «a!S©@«etr^pO*«2 
8 0 (niii)©3 U>^f - ^ta?rMT2>?EFBfflS£!^€r3^« 

Gatej:c^^4©iSB^B^i?S8Gbti. -g-n-enssji so 
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®i*t^vf-p0*13 7 0 Cnni)©=iU:^7^U vi'tB^S 

Ms^i^as R a *s J:cfm6 ©?ffisam^a8 R b « 

^n^tl. *Jfi&l®i»f9^pO*J4 5 0Cnni)©=iU;^ 

[0 0 6 8] s/c. 0i> ms. msom^Bmm^'so 
m^tmm<Dmtit>6^-cio*) . ^2. ii4. ^6©?Bt 

SaS^a©JSBlWIfiS^©4!5«£W£^^'C*€.. $/c, -e- 

[0069] ^j:«5. &^^i^a©8!ia©)iii¥»^.f£ 

[0 0 7 0] 3r> C©<fc'>n£«I^K:fcl»-C. «EB»En 
Jra©!^!!^;*. mi ©JKa^iiae Ba*iJ:C/S2 © 
iKft«n%«!5B8 B b «:4Bt»t:. •€-ti*nBI4 *©ft« 1 
0 B 2©JSI*^r4 1 7 (niii)©«[Str4''C^fr?)iSS^ 
l^©*ilil O R<iifeB a *J .fc C^&lel 0 R<i^ B b ^ims. 

si^ti. H 5 H3©sii» 1 0 B 4 (omtrnvytifimmf 

[0 07 1] lel^tC. ^3©?t^^Sgi8Ga*5j:af 
Sr4 ©^SaS^^S 8Gb {Cfcl^-r W^tl^tlS 4 cfJ© 
Ali 1 0 G2©5I*^'C5 5 8 (rai)©jfiS%*'C^<!:-r* 
i^^i^©«lB] 0 mmytG a 4s J: O RM^I^ G b «^ 
iStR^Sn. |St5 4)©AllSll 0G4<!)Sifi^T3^S 

[0072] m5©jKa«S^8Ra*$J:CX 
»6 ©»l6«^a8 R b «C*Jt»Ttt-en^nSI 4 4"© 
ffii^ 1 0 R 2©SI^^"C6 8 2 (nm)©?a[S?&*'C»<!:r 5 

jSs«iiis©aiHi 0 posytR a*s .fcufacEio nmR b t&J 
jst^^ssifsn. HsifJOftiKi 0R4©3ija^t?ife*ia^ 

[0 0 7 3]—^. ?£aa7j^a8Ba. 8Bb*Jj:U"' 
8Ga. 8Gbtc;^-/--»^>i^»^6 0*^L/r358£« 

jgi 6 6 . c ti 6 ©?ffiB^a7i^a©jS!;i!JStt©4''C^i&:g 
*5^i5^^1•^^^^CJ5: iJc SE^rEPfinr €> i . 6 8 2 (n 

m)©?ss*'*''i:»<i:f izas^m (^^iis) ©vision 

<ejtRa*jJ:afi£lalORiB5teRb©**iSlifSn*. * 

/c. ^S^Ti^BSBa. 8 B b*Jj:c;8 Ra. 8Rb 
(CX-^ vg=->i'"5S-?-6 0«:/M/-CSlfi&SilS6*>6. cn 

e>©^Ksas^s©3ll/^i^©4''l:^iffis*i#^^ilStc 

SA^tC, faE*EPftl-r'S<b. 5 5 6 (nm)©?^^^:^!'!:* 
<t-r-5?g?filSl|!c (M^felS^) ©:6Ial0R(B316Ga*jJ:O* 
£|51*)n(i^feGb©^*5SS=t$ti?>. */c. ^S^T^S^ 
aSRa. 8Rb*JJ:0'8Ga, 8 G btc;^ v 
^^6 0*^U-CX8SSiSi8*>e». cn6>©®s^$5 
a© jSj;?JS W© ^J'C'iSS'&SsS^^^SS^tc S <i; ^ «: . ^EE 
trEnAnr-Si. 4 1 1 (nni)©jS:S«rl3'C»<l:-r2>j«SSl^ 
©aielORiS3lcBa*jJ:j;£EIOR{i5tB 
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[007 4] cn6©iffis^J^©iffl*^*3# 

[007 5]-:^. 8Ba. 8 B btoOli^fS Ga. 8G 
b {C ;^ > ^fR^- 6 0 1/ -CSS^iJSS® 6 3&> 6SE 
i&EPJjn-rSSKD^irai. SSa. 8Bbfc<f:CX8R 
a. 8Rb«:X-<-^5^>i^jR^6 05&/M/-C2XiSSj®6 
*>?»^*EPJinr-5^2CD»ira<b. SCa. 8Gb*id; 
CfSRa. 8RbCc;!^-f ?>^>i^jR-5=-6CSr^UrSE«t 
S®63«pP>SE*En»nr'5IPr3©»!M* l e . 6 (nis)CD 

[0 07 6] yttiltf. HI 0fcS^'rJ:^«:. 3 
leO^^^SSBb. 8GbfcJ:C;^8Rb%SK0£ 

X'bmOVS)i>. commit. ^CC^ElHlORmBb. 

G b te J: c;r b ffiuimm.m^ 9 tc^-r 4 fc«>3i6WfflS& 

Sfc. 09. 1 0«:*5WSpJfRit®JRi*9CD^vt 

[007 7] S-C. CCDJc^tC, 3js:^6^^{C«fc*a 
«. ^<D3m&il^i&<^SlWLXmM-iri>tf^-m7T^i: 

-(Dm^mn^'^^rictifix^^. 
[0 07 8] -rutii^, SI i{c^-r<fco«:. agtc^n 

[00 7 9] «^aa^Kil^s8{c*sl:f■2>^/^•^->^*. 
[0080] $/c. ^f igfibiHias 221. j^j|gia@iiiS2 2 

2. SSC^m-rSftfJSBIlHlSS 1 0 0^^l:f5. 
[008 1 ] -eu-C. C©J:^fe«fi5ctCtet>r. m&i^ 
Bgl0 0». iSH^mSeiSS^i^. |§k<D&«l®;X5^ 
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[5|iffi«. il-spj:»)A:^-r-5RGBiii«7'-^'K:jt;D-ctf 
iBtlj|ilS2 2 1 . ^J|gl»liI8S2 2 2«iHi3PLr. SifiS! 

#a}8[S^s^a 2 2 ±^c«mia«''^• if - ^©Sfetc® 

cntcj:"?. ?B[Sa^S6a8K:iBi»-Cilil?SS*sn 

[0082} <c*j. aaai^fejffiB^^^i^a 2 2 {cy;^ 

f - ^mm^mm.'^T. - a- xf - p * ^ ^ 

i'MSSsamS^a. =3 u ;^ y i' -7 ^ v fflfe^ 

me^«a'c*ntf«iMi«j**"W b:fea^^*ffl<'» 

20 *C<i:4>^«e-C*^. 

[0 08 3] */c. 01 ItCfi. ffiSajj^^aS <bL/ 

•c. 01 occ^t/tffiaK^a^fflofcJi^tcot^r 

jrUfc**. ^>•^-5^B9K:S%l/fc^KS^iSa«:ffl^»^a 

[0084] [|lifilfll7 ] «T. 2f:«M©IS7©^«'<l 

[0085] 2|cm7 HJfiiW-rtt. WflBi[4^fi^tC^S 
?8[B^^J^a (07 #M) «:fcWiS«3©«®2^. 

01 2ccm-rJ:^«:tg:W4. cc-c, ai2a», 

30 a^$@©S«B«li307M'&^L. 0 1 2 b 0 1 2 

[0 08 6] $"C. 0S^-r5J:^fC. *IP^7^fW-C 

iteSjatt©::''^^^^--' *'S«3©a®«:. 3S#t^© 
m^oM 1 ©^felli«« 11*600 (/in)©^»!riBa 
\j . C ©^JW© 1 / 6 ©(aS«: j®W«i©0t^©^ 2 ©^ 
2*jgW9«JiCi2aU. M^*mfiBl3ia9 3{C^ 

iBiL/c. i>:tc. gtrgBji»i©3/6©ttstcja)wwtciea 
u/csp«©j^«©» 4 ©^ys«ffi 1 4 i . 4 / 8 ©ia 
S(cs»iwcci2au/cswt^©?^t*:©m5 ©^me 1 

40 5©PS^«rli®ia®9 3«:Sli^U/c. -fUr. C©«ffi 
tCJxV3>S!<k!^*>6%'5i»^®3 4*0fiSO. wlfe^ 
»!©2/6©fil[Btce#«<W^tt©Sr3©&S«ei 3 
Jfcig^ifi^tCiBaU. S®ie«9 2CC«$ll/. 5/6 ©{4 
a(c^Wtt©0<^©» 6 ©^raiSffi 1 6 «:^»!9«)CCi2a 
U. ^^^9 4^S)^L//c. 
(0 08 7 1 JS-t-T. 01 2tCm-rJ:^«:SlffiBJK9 

1. 9 2. 9 3*i<fcC;9 4{C-e-tl-?'4aS[SaflilS6 1 . 6 

2. 6 3*JJ:0'6 4 4SEiKU'C^BE€:EfWjnU. jSa^^i^ 
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